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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an inexpensive, 
high-density wiring board with high connection reliability 
by forming solder for external connection into diffusion 
alloying for a Cu layer in wiring extending to the Or or Ti 
layer for connection. 

SOLUTION: A Cr or Ti layer 13b is used as an adhesion 
layer and a solder diffusion prevention layer, and at the 
same time a Cu layer 13a that is a material with the 
lowest resistance practically is applied as a covering 
layer for preventing oxidation. Then, a wiring material is 
composed by laminating Cr/Cu/ Cr or Ti/Cu/Cr, the 
partial Cu layer 13a of the lamination wiring is exposed, 
and the part is used as a soldering electrode as it is. 
However, for that purpose, solder 1 7 containing Sn 
needs to securely reach a lower-layer Cr or Ti layer 13b 
that is an adhesion layer through the Cu layer 1 3a at the 
stage of a soldering process, thus easily obtaining a 
high-density wiring board with high connection reliability 
considering electrical characteristics. 
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#12000-3 1 1 967 


LfcE*£**rU 

SIC, ^»S«ffl<m^i££, SttlBSEIItcfetfSCu© 
)H^o^Ti£*^ft$-&TH98ac r *fcfcfcT i <DM\z 

fctT i CD/It^C r *fc«T i <0B©±fc«*t" £C u 

EE*fc*»-6Cu©JI*ie*ftAft;*'&TjttEC r * 

IKffl <2 t %> d £ tt £T 

£ESS«<» 

[IM&H4] lt*Wl**:tt2E«©EIRK:45^T, C 
u<Z>B©#£a*0. UmiS-.10/im8*'CMu 

[SI** 5] »*«2E*OE«fc43^T, Cucogch 
«BHJS.t:<OlKUcC r <0)i*»Vtfcc:i:^»*frSE« 

[tt&R 6 ] M^3H l 2 Ett^l^S^ VttWK 

MMMI7] Mf**lE«0^»»«ffl©J4A/«3j«, £ 

«±o*a^»a$n&E«JiKa»«ii«LT«^-rs 

[Bf*«8] »««lS&a2B«OCu©ltJH|i» 

fc, AuISfcttNi/AuiSfc^U77y*^© 
HMM19] »*3Hi-8©flrn^K:E««)E«*tEK: 

St, 

^»»«ffl^tt^fc*sfflrEE«^xsr^^^nfcE 

»{C*WSCu<OJitt?^TlS«^ft$ii'TWEC r 
SfcttT i ODJB^SU^ii-LfeTSrtS^SU 7P-I1 
t * #T £ £ £ * #gS[ <h T 3 ESS* ^ & e 


WE«S*«fflTSJ;5tc^&«fieTS«j|ilB»fiEXS 

ttT i colt^C r *fcteT i ^I^iMft^Cu 
<0l<fc£«JBbTdUJtU E«*»«-r*E«»«XS 

KEtt^XS-C^dG^tifcER&ai^ £ 3 t::«iSJ8l£ 
»/*U ^«»^ffl©^SBBtt-S««Kl»rilxai:. 
fttt&ttffl 05 te^*ffiE«MK»jaxgT?Bi » 6 nfc 
tt^ft:»'&ffl©?^:^c««Eb, i!9EE«K45W-SCu<o)i 
t^^tttK^MSttiEC r *fcttT i <DM\z9l 

«t-rsE«astR<o«ja»», 

ttwfov tcrnrnm §tst rc^m&mm. t , 

*E«*K««*n, jWE«»JlK:fl53»*n*Cr*fc 

<aji t-eaui LT»dtsftfcE*fc, 

KEI«&«t?Ttt^fc*«^ffl<0.^*^Bfrt«:ffBIII)t^r, 
EE»-*WSCuOJB*it«'&^t:$itX«IrEC r ^ 

So 

[«f*«13] SJ*3B1 2E«OE*t*5^T, Cu<E> 

[Wsrw 1 4 ] 1 2 Ett0»ttff «t«ttwi&a& 

[fS^W 1 5 ] 12-14 ©fatt** 

#^ 

[0 0 0 1] 

fSiJbTaiBS^SW^aS^RlcHTSEIiatR (HI 

nx ht^Hfi&s^snsw^wigcawttEiftasiR 

[0 0 0 2] 

±EE«S«<0«#8«fcbTtt* #M 

9H62-26366 1 
[0 0 0 3] C^^K«tC«, g«±Tffl:£tttt J £f : T 


(3) 


WBB2 000-311967 


mt, ±$mmm±.\znm^nrzcn, Fe, al a 

g, N I 43<fc«Au<©»^6atfnfc«*«W)i«i:, T 

TSihEJR^roTffi^TttAyjS^Sijau* Efttf^Ttt! 
[0 0 0 5] a*, fcl^«««^«5«#"C± 

[0006] -oo*sit mmtt(Dmz%m<-?2>z. 

tWO, «»xa*Rtf«»«ffl*K:^«3WE»o 

[0 0 0 7] *> 5-^ tiL&W±\Z\Z/v1£ftt> 

^<oa**jJh*^c:^TEi»^tt^^&«fll"r*2: 
[0 0 0 8] M^E^OJPS^flK-TS^tttt^ ± 

[0 0 0 9] £fc, &%O\*/u1£\ZttlT2>ffi&0>lK\,*m 
t&^UBM (Under bump metal) 
M^HBLM (Bal 1 Limiting Met 
al lurgy) tmitl&\ZAjt£tt;WVJ TM*MrSL 
-t^tsmt^ — «fcE«*rtLTtt«t>ft:V^K, 

NL Ni-Cr, Ni-Cu, Pt 
K^fi6iDXTie»**«#0, xaat;BKft£±K:jtiflXfc 

[ooio] «rtr, *?««©»tttBte&tf*«iMbK 
#k cntefflv^snsE»»*Rf4*fi!>+fc«tt"r«E 

*co»Ei»*^«L«^ii^:L/^^*0, EoofcfcKliW* 
*&. Mfc, E*»«+<0«#<0e»fiK©J«rt>S. E 

^aiwftm^aisK^o^TttEHttmasgste* 


[0 0 11] ^Ocfc'S^Olifittiai^i: 

[0012] mz^&<Dmmmm<Drmmm<k\z&^T 

tt, !4Ay«o»^««<OB«««/h*3&:E*StRft««"r 

M^^Ma^^/P&^^tlcDiOX^^bT^-giiSig 
[0 0 13] *«W<DB«|M:, ±fiR«*Afi«v*<, 

n ^ »«« jh* § n * & sffia:iaf wa»EiRS«* * z$ 

[0 0 14] Sfc, *^*«MMR 
tt*«Afc**flE)teEII*4R*J:«*»#««*«3X 

[0 0 15] *&, *3BWOStCffiC0BWtt, K^SMK 
Tz>z.t\z&z> a 

[0 0 16] 

fc, WBCufiDJIi:»ElfiliWi*»3|t3-a:«Mi:LT 

E£*lfcC r £&«T i Ol^^gfiLtMLfcEl 

fr-5E*as«7f*s. 

[0 0 17] *58Wtt, «*ft=iru 

tmmizmmzn, »E»»ii:Sf$ft5crSfcii 

T i <2JI<h^C r *fcfctT i <BJi$>_kfc*5rr* C u <D 

tt^£»*ffl©/cfc««£*u *MEE*K:43#*Cu© 
Ji*Kf^&*fcSiiXl»EC r £fc«T i 

S££*#*£t^5E»aS«T»-&. 
[0 0 18] *fc, *3B«tt, t(ieEIR£4K0ftffi»lft 

«(DEIftfc*^T, CuOlt«ffl|i(0|III£CrO| 

SKWfcJlt^WllfetfS. #5§93WU M!BEI£ 

«t6^»lk«39«*ttll(fllB***trc:i:*Wili:r*. * 
fc, #5B9m, WEEJKSSO^WaiKfflOtt^ft:**^ 

s«±<o«sic**aftfcEii«)ifc***«u , r«« , r 


(4) 
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[0019] mmmmsmiz&tf&ft 

[0 0 2 0] ££ t #589Jte* S«±tCiB«Ji*«fiE-r 

^s*«f8Bsa*»^xiSTJ»J5S^nfcEi»^w*5^t5 c u 

[0021] *ssw«, «a*#"r-5aEtR±^» 
«««**xai:> *u 

«#£nSC r SfcttT i <0JB£«C r SfcttT i 

« t * C u UT«Kl/, BBI&£^ 
d5TSE«*«Xfi<fc, »K**j«xaT0/8$n&E 

tt£«iSM0j*Xg£> ftffittttffi0tt&«£ffiE«HI 

Bt»«XSTIBfrte»tlfc^«»'&fflO^Kff*L, M 

TMECrSfcttT i <Dm\zMMltl,ti>T»1fot£1t&V 
70-Xgi:^^r k ra^i:^#a < h-r^E^S^co^ 

[0 0 2 2] *#W4, §?Sffi£S 

t. m&wtiJizmmzn* wtmmmmtzmmznzc r 

CuOli*»tStafx <*£*-&4feYb) £ it Tiiff IB C r££: 

X&%o 

[0 0 2 3] £fc, *3BWtt, 1»E¥W#S«<DE«fc 

*5Wt\ CuOJit«fl|JBli:<OPflfcC r©B*«ttfcCl 

[0 0 2 4] ME¥*#ft«tw*5ttS 

[0 0 2 5] K±BiMUfcJ:3tC #58 Wfc J; ft tt, U 
BM£j&«tt"£&K**&^fc£* lEOJ:5ftUBM» 


[0 0 2 6] 

[%9i0|£K<0j&tt] #BBK«*E«**fci:£X¥W 
[0 0 2 7] #3BWWU E*JIT«K:»W&E«iT» 

[0 0 2 8] £Z.ZX, ttA/S«fttLTH «3fit?tt 
aia*fJEBOK.«^6, Pb7U-T?»SSn-Ag»© 

tt^«#£«Kfc5 3£bTv>s, mn\zvx%. sn 

tt, Sn£««&JR£<D^&flsKJ;0ffll« 

a*»*<*ft*fca&, tiMisni^i^s: 

[0 0 2 9] *»Wf«H CratfTi*«Sni:©& 
b * o tc#> fc«*Tt?€r&^ Z.£. RZS 

m^<D^mx\tz<Dmitm^^z\m^x^ts.^ c t 
[0 0 3 0] JtZX\ \tA,j££»&L*>~ri*&m-ezti 

[0 0 3 1] C r £&fc*T igK^fLTte, ±IB 

.fcOCrSfcliT ilBtjftilJBihOlfSlwaJi^ttftB 

tc\*T i mizwmx%t£^tc®x&& tnwznz. z. 

<Dfc.it* »Bl7?»5Cu|OiSH Xg*-C»*£ 

tt^*:)&^*ftWS^6^5A^»S^:i:^6, J?<Tt>l 0 

[0 0 3 2] #389itt* dnSOtti*»*S:ai*UT# 
^Sft&fc^-CfctK C r*&«T i Ji£»»Ji;Rtfte 

mmm t vxmmw\z\zm^imm<Dttnx&%c u $ 


(5) 
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Cu/Cr*ftBT i/Cu/CrOaBTifiltU £ 
U *<D1t#>tz\t±m<D£*>\z* tt^ttttXS©8E«F 

[0 0 3 3] *%«K:fl($Ellfi««J:^«#ISIK 

ffi^tf>S* 1 1 1 1 ± £n& A 1 > A 

u, AgWi (A>:/) i2t, ttttai2ic«ffi 

<*n&E« 1 3 1 3 <tS« 1 1 tfclWfcKW- 

snfc#'M s f^s i o2, s iNm^te&mmm 

[0 0 3 4] tBIkJBl 5 te, Xm I 1 £*WBI§Wrt?»S 
[0 0 3 5] *XHKlff«EIRl 3tt, ftftiaK£ffiK 

r^^tc^w»ra«t>{fiffifi ! c^^3|sf'r^^o. i- 

10jtimiSO«OCu|13at, T»*15fl|K: 
0. 0 5-1. 0 /imi*OWOC u*fettT i 0* 
•113b^«lil6flt:0. 0 1-0. 3/imS 

^n^^cr^fin 3 c £*mmf&mhTmf&z 
nz* ftiM i3b, i3c mm 1 5 , mm 1 

6tCuil3at tC^lftt^^n^ig^tt^JlTS 
3, ft*, ftHKl 6fl0ttKJIl 3 c £T i fcUfc* 

[0 0 3 6] *%91l;:ffi3;¥lNUI 1 3 btl-T. 

rmm (taut) 1 5 tommmzmn, wsn$ 
co,^ 6 c u a*« fe3aa7?*-& c t mil 

[0 0 3 7] ^CC, tt/ufc* 1 7 5 ScTCD, E££ 

itturrs. 

[0 0 3 8] £lT\ 02 (a) Ki^T J; 3 S« 1 1 

ffiL s i <o*-&(ctt» a i mvmm 1 2 ±t^«««!* 

ff 5 & 56 \Z mm/* y^->3>Kl 5 £ K 5 -f X y ^ 


[0 0 3 9] 02 (a) \Z??^^o\Z, JSi 1 

MCM (^JI/^^^^v^.-^ : mu 1 t i~ch 
i p module) ffl<Z)iB»S*E^«^^«, 
1 5<7)*fKfC«-D&iPXS6T«a (A>yH) 12S'>& 

■ l5*«2RU>f5 F»<7> <fc 5 . 7 * 

hX7f>^"eiP 1 8 £J#ticf 5J&>£fctt*»Ji£ 

ai«itt7?»di"r*2ii:"CHP»i 8*»«-r*. «w«a 

£&, X7f>^<hUSJttX7f> 

[0040] a i mommi 2ommzc r 

ttT i cDSMi 3 b*fi6RTS»Ktt, ^JKaWtcXA 9 
StTA l*©^JR*arffiSli:, *«KHBf di:ft<, 

[0 0 4 1] 5 2©«ffi<©BKWJt*l*56 

l€*j8t^Hfrciift<, fi^K, 0 2 
(b) -02 (e) fc^ e fc5fcffi8g/^~> 1 3 

[0 0 4 2] E«/t*->i 3&«ri&rs:&i*£UT 
2i«#*en«. si^ft^bm 02 

(b) -02 (d) fc5RT<fc3fc, lai&^Cr^di 
T i <DBmm 2 0 b/Cui2 0 a/C r ©SMtJB 2 0 
c^3JB»«TXAy^fiKUlU, &tw, 0 2 (e) fc* 
t<t5K:^XhT^^2 lSffl^fc7*bXyf>y 
"C^S«»S±Ji^6)H3*:»*'r**»dt*«. 12© 
JStbtH Crt&ttTi©MW2 0b/Cu* 
BIS «<HMR:0. 1-0. 5wmgS) *5gJKX/^ 

*1 3 afcfrt^ ^©a^KaflKJiff^SI**^^* 

<0«***ffil±$-&5fcae>fc«k«tc*<N I <£>o^£« 

[0043] ^ctc> mmn*—>i 3**^dtLfca, 0 

3 (a) C*T<fc3fcE«^^->^«l!«h»»;»»» 
**laiT#U-f 5 H#<7)#«*fc«S i O2^C0^«© 
»IWi2'2*«aib. 03 (b) f;:^T£5K&A,*:£ 
^-T^ffiStCl/^X hYX^2 3 &mWz7* hX.y 

SE^l 3©^S^gm^i±^ 0 CWttJir, Cr 
©Xy^>^«fc«W-B(fc«BUIl (IfitUR) 

^^ftD, 0 3 (c) tC^T^P<, J:i©CrI13c 
)&t««JRl 6 0HP«1 9<0«»/£^»*$n, Cul 

1 3 aiamm'?z>zLt\zftL2>o 


(6) 


WIS 2 0 0 0 -3 1 1 9 


tbXte, S n*^tm**t>HKWT, Sn-Pb3S« 
#*> m%ttl&<DM&frt>* Pb7U^»SSn-Ag 
[0 0 4 5] CinSSn^&^fc'KtS^Ttt, 

*tf SIMt£&&*r*. C r&tfT i # 

z.n*> ^^jRttwn tc**»c jgtt/ccfc 

[0 0 4 6] ^rZ.X\ \Z/u1££&&L,fr^&mT!Z.tl 

[0 0 4 7] f uT^ H3 (d) fc^TJcdK, Pb7 
'J - S n - A g*ttA/«*ft||i 1 6fc»j«$n 

&■□« <ttArfc*«WB<&5*;) l9lcft»U H3 

(e) £^Tcfc5K\ \Z/vtizV7U-&#'V\ZAjl£»m 

[0 0 4 8] MP%, Pb7U-li^T*5Sn-Ag 

<0ja««6^^$#atLTU 7P-IJ2 5 OTCgfltCfT 

[0 0 4 9] ^LT, U7 0-M^ CuI13aO 
f$^3/imiS^nH 3 0g>§g£, Cuf 13a 
©ff^*<5 wmSftTfttltf, l»SBt» Cull3a 
©J»*3&«1 0 ^m8*T*ntfl»3 0f^£ 2#H^ 

SniiCu^M (Sn-Cu»m 
1 7 al:i t)»id«I«$nTC r Sfc'ttT i O 
Til 13b ^Sijjrrs Z. £ifii*%* }*/u1£ifiC r 

t i odth 1 3 b tm&znxmmmm&^mn 
[0 0 5 0] mmz, a i fcit*HT^"r<fc 5 

ffilRJftfT Is , Cr (TI) il3b«i:^fi»i$n, 
[0 0 5 1] H4fc«f»<. #3S9Ifc«*¥* 

^TM9rrs. ssii^si ^xa, wmm 1 5 * 

#U-f5KJB* g2!&13£Cr (0. l/imSfle) »K 
113b/CuI13a/Cr (0. 0 5Mmi© ft 
KMl 3 CC03S, ffiUNl 6*#LK 3 Hflt, &A,fc 


<hLTPb7U^*5Sn-3Ag*it5. teA,£: 
tf-^Sfct* $52 7 0 Mm^iS, UBM (Under 
bump metal) <D%&, m2 5 0 ^mggit 

[0 0 5 2] HSfctt* U7n-»©»f®OSEMKJ? 
£^T<> U7D»aS»2 5 0rt, 'J7D-W 
l^^TIl UBM (Under bump me 

t a i) mummmm\z^uw<, B«uitt 

ffittilfTLTCr (Ti) I13b[:iIltW^ 

^XH^tlrffi :energy dispersive 
X— ray spectroscopy) %&s$$i\Z<k¥l 

crol^-^*jRr^^■iEctt*Ttt^«<o*J«»■x! , 

»5Sn#lAl/T*T*<ien, JESCufcCuJB 
1 3 a^ffi)&^rj8^T^SttlBT*SCi:*«^S. U 
7DHW»2 5 0 t Ct, U7D»W2 0^gg 

\zts>z>t* \jBMm^mmmm\z^rm<, 

*ftUTlt*JiffLTC r (T i) If 1 3 bfc+#fc:M 
IU Cr (Ti) SUbitiUc^n, 

nmmiimftTtr, ^Ajrc\znr^Mm^t^z.t 

*^UT^«<Olt«**C r (Ti) I13b*t^ 
iCitff ITV^^, ^tia±«3tffi*-1", ftt*tbt 

[0053] H6^ii, mm&tmm<DV7u-mn& 

1 ~ 2 ^SS©*^ 1irAf»r38flM*3 2 0 (g/A> 

£&fblxTtttt3tfrl/TC r (Ti) «13bfc-HH£ 

i*A,IW»S»*2 9 0 (g/;l>y> g«£* 
& « 6 $ b , \t Aj 1£ifl&&fc h XtfcM M fx Is 
XC r (T i ) 113 b\Z+ft\Z$mi<, C r (T i ) 
Hi 3 b h\ZA,&mm2tl1tC£ifi»fr&o 

[0054] m7\z\t, #mkm<Dmm& (Wjurw 

^ito B7^6t)M^J;^t:, 1 2 S'CiSMlfcg, 

i 5 orz&uwtw, 2 o ot:i«»tt«(r*5^Tt>, 1 - ^ 

(K3Sflg35«fflfflfC*5^T3 2 0 (g//t>^) g^T&£ 
R3SS2 4 0-2 5 0 (g//t>^) g«f::<E"Fr£)&* 

[0 0 5 5] #tC, Sn-AgS^iSl 7?5tiJ7D 

-©sr? (\tfut*tf»<D®tm t±bcu<0««jb i 3 

a£3?*i*WT, Cr (T i ) 1 3 b fcSJJSLT^fc: 

ntt, fiffl©ffifflttCu©«Ill 3 a^^^A,^ 
ffitStbTCr (T i) JB1 3bfcSiJi8LT 5 fo, «fWS^ 


(7) 
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ttTCuC0*«Jll 3 a&MMLT < &mmz£D C r 

(t n ii 3 btcucossn 3 at<D^m\zmm 
(t i) ii 3 b\zmm^^fttb^»^tmm^n 

£ 0 ZL<Dtc&b* MI-CftSCufllSaORWt U 
7P-xS*"e***ilSllfrSi&Ktt^eo. UmS 

[0 0 5 6]*», dnS<0*W18*S:a*bT*J 

»{bWlfc<0fcfc©«Wi 1 3 atlTCu^ML 

[0 0 5 7] C r/Cu/C r *&ttT i 

/Cu/C r <0«JiE*IUBT»ac£^Su #56i!HK:<fc 

cn6<oaiJiEi»i 3co— »©cujbi 3 asawi 

Cuil3a *SS€ra£ttTft*Jf7?*STSOC r £7c 
ttTill 3 bfcfll*K:aia'r«c:«i:*^flT*-5 0 
[0 0 5 8] Kffi3i*fcCuJB.l 3 bOSBfc, 

AulSfcttN i/AuI*fctt^j77y^X©J:^ 

[0 0 5 9] XfB^JS^^O*^ *^12fC 

^«^n^sg^ 13 \z\t/»fc 1 7 sKaaajg-rea^K 
[0060] m<Dnm<DMm&m s £^r. 

[ 0 0 6 1 ] m 8 K*T*D< , a*±©«S 1 2 ^<S6 
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